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Introduction
Throughout this paper, a capital letter means n × n matrix. T is said to be positive definite (denoted by T > 0) if T is positive semidefinite and invertible.
Following after Ando and Hiai [1] , let us write A (log) B for positive semidefinite matrices A, B 0 and call the log majorization if 
This implies
for all unitarily invariant norm |||.|||. We shall show further extensions of Theorem A, Theorem B and related results via log majorization obtained by Theorem C which is an order preserving operator inequality.
Log majorization via an order preserving operator inequality
In this section, we shall show some results on log majorization obtained by Theorem C which can be considered as an order preserving operator inequality.
Löwner-Heinz inequality [9, 7] 
In order to interpolate both the inequality stated above and an inequality equivalent to the main result on log majorization by Ando-Hiai [1, Theorem 3.5], we state the following Theorem C.
Theorem C. If A B
0 with A > 0, then for t ∈ [0, 1], p 1 and s 1,
holds for r t and 0
The original proof of Theorem C is shown in [5, Corollary 1.2] and alternative proofs are given in [3, 6, 133 p.] and best possibility of the exponential power of (.) is proved in [11] . We need the following variation of Theorem C to give a proof of Theorem 2.1 which is our main result.
Lemma D. If A B
0 with A > 0, then for t ∈ [0, 1] and 0 < α 1,
holds for r t with
Proof. In Theorem C, put p = 
Proof of Theorem 2.1. We may assume 0 < α 1 since the result is trivial in case α = 0. Considering the order of homogeneity of A and B, we have only to prove that I A 
Proof.
(i) For the second log majorization, we have only to put s = 1 and t = 0 in Theorem 2.1. For the first log majorization, by homogeneity of order, we have only to prove that A 
Further extensions of Theorem A, Theorem B and related results associated with log majorization
We shall show further extensions of Theorem A, Theorem B and related results via log majorization obtained in Section 2. and the second log majorization of (3.1) easily implies (1.1) itself of Theorem A. We remark that the first inequality of (3.1) is Araki inequality [2] . Needless to say, the first inequality is Araki inequality [2] .
